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1. PGS, TS. Phan Vin Hiéu: Nghién ctru anh hudng cta cac yéu to cong nghé t6i d6 nham
bé mat khi gia cong tia lira dién bang phuong phap xung dinh hinh............ccooevevveveeveereennnn.
2. Pham Trong Nhan, Phung Tri Cong, Vin Ngoc Hiép, P6 Huynh Nhat: Thiét ké ché
tao bo cép phoi va dép cénh quat ly tam béan ty dong dung trong hé théng hut bui va soi
ERUBC L.ttt
3. Truwong Chi Cong, Tran Quang Giang, Chu Vin Hiéu, Vii Trong Nam, Nguyén Viét
Anh: Nghién ciru mo phong dong chay nhya bang phin mém NX: so sanh cong Pin Point
VA STAE GALE. ...ttt ettt e bt sttt e et e e sat e et esae e e bt e saees
4. Pham Thj Minh Hug, Ding Viin Déong, Tran Diing e, Nguyén Dire Duong, Nguyén Thé Bio,
Nguyen Chi Diing, Nguyen Huy Hoang, Nguyén burc Long, Nguyen Pirc That: Thiét ké
ché tao bd phan van chuyén ciy gidng trong may trong chubi nudi cay 10010 S
5. Piang Qudc Vrong, Lé Piic Huy, Ngb Lé Hoang Long, Bui Qudc Thing, Lirong Thanh Nhit:
Thiét bi do dién tim cam tay hd trg chdn doan bENh T Xa...........ovoveeveeeeeeeeeeeeeee e
6. TS. Lé Thanh Tuén, PGS,TS. Vii Ngoc Tuén, ThS. P§ Nhat Truwong: Khio sat anh
hudng ciia chu trinh hoat dong dén tiéu hao nAng Iwong trén 6 t0..........o.ovevveveeeeeeereeen,
7. Triéu Quy Huy: Téi vu héa thiét ké va phan tich dong hoc co cau ba banh leo cu thang
cho xe kéo nhod gon vAN chuyén NANE NOa..........c..ovvvieeieeeeeeeeeeeeeee e
8. Trwong Minh Piic, Hoang Pirc Cuong, Vii Toan Thing: Nang cao d6 chinh x4c cua hé
théng do d6 phang khong tiép xtic bang cong nghé dém Khi...........cooeeeveeeeeeeeeeeeeeeean
9. Lwu Thé Duyét, Pong Minh Tuin, Khong Vin Nguyén, Trin Bui Bong: Ung dung
Matlab — Simulink mé phong hé thong truyén luc xe hybrid sir dung hop s6 kiéu hai ché do
10. Lwong Vin Téi, Huynh Cong Lén: Nghién ctru sy anh hudng cia vi tri ddm dui va ti
s6 nén cua khudn dén chat luong bo via bétong trong may duc bo via hé st dung dam dui dé
£20 TUNZ AONE....eeiiiiiieeiie ettt e ettt e ettt e et e e e tee e ebeeessaeeessseeessaeanssaeansseeassseesssaeessseeensseennns
11. Nguyén Hoang Long, Huynh Ho Trung Tinh, Nguyén Duy Anh: Diéu khién robot da
hudng ba banh bang phuong phap du bao MO MiNh...........c.oovveeeeieeeeeeeeeeeee e
12. TS. Ngé Gia Viét: Xay dung mo hinh toan nham danh gia anh huéng ciia qua trinh udn
t61 d0 chinh x4c gia cong Ong thep tAU thil..........o.vveveieeeeeeeeeee e
13. ThS. Nguyén Pirc Binh, ThS. Nguyén Manh Chiéu: Nghién ctru anh hudng cia chiéu
day 16p cau cin dén hiéu suat nhiét ctia bo trao d6i nhiét kiéu 6ng vO........o.covvvvveeeeeeeeeene.
14. Nguyén Thanh Tuén, Khéng Vin Nguyén: Ung dung Matlab — Simulink mé phong
qué trinh chay ctia dong co trang bi h¢ théng phun nhién liéu Commonrail...........................
15. ThS. Vii Huy Khoi, ThS. Mai Vian An, ThS. Ta Ba Diing: Nghién ctru anh hudng cua
16 trich khi dén hoat dong ctia may tu dong trén sing truong STRA06............covweeveeeeeeeeenn.
16. KS. P Vin Tinh, ThS. Nguyén Tuin Hung: Tdi uu hda ciu triic cua canh tay robot
nim bac ty do bang phuong phap mo phong phan tich............o.cveveveeeeeeceeeeeeeeeeeeeeeeean.
17. ThS. Lé Huynh Pirc, ThS. Vii Vin Thi, ThS. Nguyén Tuian Hung: Xay dung mé hinh
mo phong 14 nhip 6 t6 bang phuong phap phan tr hitu han..............co.oveveeeeeeeeeeeeeeeeeen.
18. TS. Pham Thi Thiy, ThS. Nguyén Son Tung: Lya chon vt liéu ché tao ring cét pha
huy dat da sir dung tai cac mo than ham 10 viing Quang Ninh............co.cooovvvevvivrvereeeeeeenn.
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19. Nguyén Thanh Trung: Phan tich cic tinh huéng dam va trong hang hai va cic bai hoc
kinh nghiém dua trén quy tic COLREGS 72.......viueeeeeeeeeeeeeeeeeeeeeeee e
20. Nguyén Thé Lwong: Nghién ctru anh hudng cia tudi doi xe va ché d6 bao dudng dén
chat lugng phat thai ciia xe may phun xang dién tir dang luu hanh............cccocoveivveeveineeenn
21. Nguyén Truomg Giang, Nguyén Hong Linh: Thiét ké bo diéu khién PD cho hé phi
tuyén va nhiéu bién tng dung cho robot cONE NERIEP...........eveeeeeeeeeeeeeeeeeeeeee e,
22. Pham Pirc Thién, Nguyén Thanh Tung: Xay dung mé hinh toan dé tao hinh bién dang
TOTOT CIC DO TOOLS. ...ttt ettt ettt ettt e et e bt e e beebeesaneenaeaans
23. Nguyén Qudc Toin, Buii Thanh Hwong: Nghién ciru xy dyng mo hinh ma-no-canh o
tir dit liéu quét 3D tng dung trong thiét ké va thir stra mAU 40........c.oveeveeeeeeeeeeeeeeeeeen.
24. Tiang B4 Dai, Nguyén Thi An Khang, Ngé Phi Hung, Lé Thé Qudc Hung: Anh
hudng toc dd vong quay dong co diesel HINO XZU650 dén nong do phat thai khi xa..........
25. Lé Trach Truéng, Vii Tran Hoang, Nguyén Vin Minh, Phi Hoang Trinh: Nghién
ctru mé phong qua trinh phanh tai sinh trén xe VE3 . ...
26. Tran Vin Manh: Nghién ctru anh hudng cua cac thong sd cong nghé dén kha ning gia
cong vat lidu da bang phurong phap dAY NONG...........c.eweeweeeeeeeeeeeeeeeeeee oo oo,
27. Nguyén Tién Diing: T6i uu hoa da muc tiéu qué trinh gia cong vi-EDM vat liéu Ti6A14V
bang dién cuc WC sir dung phuong phap Taguchi — TOPSIS.........co.covovvivrvreeeeeeeeeeerenean.
28. Nguyén Vin Mui: Ty dong hoa qua trinh thiét ké thiét bi cap phoi ty dong theo nguyén
LN 0 ETea 0] o PSSR
29. Tran Vin Manh: T6i vu hoa da myc tiéu qué trinh gia cong da bang day nong sir dung
phuong phap Taguchi — DEAR ........coooiiiiii ettt e
30. Vii Tién Pai, Hoang Tran Ding, P§ Hoang Lam, P§ Tuin Anh, Trin Dirc Nghia:
Nghién ctru anh huong cia cac thong sd van hanh dén dic tinh hoat dong ctia hé thong
truyén L (O < OO X« 6 (<) WP
31. Nguyén Thanh Péng: Sai sé phi tuyén chu ky trong giao thoa ké heterodyne stra doi
trong phép do dich CHUYEN NNO...........veeieeeeeeee e
32. Nguyén Thanh Péng: Hiéu chinh phép do pha va dich chuyén trong giao thoa ké
homMOAyNe AU DIEN AN SO.........v.veeieeeeeeeeeeeeeeeee e
33. Nguyén Tién Huy, Vit Minh Hung, P§ Thé Vinh: Nghién ctru cdu tric té vi lién két han
giap mbi thép A572-GRADE 50 cho try dién gi6 tai Viét Nam bang qua trinh han GMAW......
34. Luyén Vin Hiéu, Trin Manh Duy, Nguyén DPinh Hanh: M6 phong hé thdng truyén
luc thu hoi nang lugng trén Xe 1u BANN 1P, ......veveveeeeeeeeeeeee oo,
35. Pinh Mai Hwong, Lé Thi Lanh: Anh hudng ciia thong s6 cong nghé may dén do bén
va do gian dut duong may 514 trén vai dét kim single.........cccooovvveeiiiieiiieeieece e
36. PGS,TS. Pinh Vin Thing: Ung dung thuét toan logic trong xac dinh pha cham dat cho
TUGT AIEN tIUNZ AP TNO...eeiiieeiiie ettt ettt e e et e e st e e et e e ssseeessseeeesseeennseeesseeesseeennns
37. Nguyén Thi Ngoc Huyén: M6 phong diéu khién hé thong phun PU trong san xuat ton 5
SONZ VOT TIA POTEAL ...ttt sttt e eebeeseeenseenns
38. V6 Ngoc Anh Tuén, Vii Hoang Thai Duy, Lé Trung Hoa: Thiét ké va ché tao may in
3D — FDM EGC A8 CAO. .o e e e s e e e e e s s e e e s eseseseeeeseseseeen
39. Nguyén Thanh Trung: Panh gia do chinh x4c ctia panme dau do chit V thong qua so
SANh Vo1 MAY A0 t0Q AQ....eeeieeiiiiiie et
40. Buii Trong Hiéu, Tran Thi Kiéu My, Huynh Hiru Nghi: Nghién ciru anh hudng cia
thong sb cong nghé dén do chinh x4c ctia san phim Green Part trong céng nghé in 3D kim
loai theo phuong phap Extrusion-based AdditiVe..........cccueerieriienieniienieeieeieeeeeiee e
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41. Nguyén Thi Ngoc Huyén, Lé Pirc Bao: Nghién ctru mé hinh thir nghiém kiém tra hé
thong phanh khan cap thang may gia dinh...........cooooi
42. Hoang Trong Tran Huy: Diéu d6 dong tau vao bén cang container bang giai thuat Local
SEATCRL c.. ettt sttt ettt et nb e
43. Lé Hoang Bio, Tran Nguyén Duy Phwong, Nguyén Vin Thanh, Trwong Quoc
Thanh, Pinh Truwong Hoang Vinh: Thiét ké thiét bi hd tro diéu trj phuc hoi chirc ning chi
trén va chi dudi cho bénh nhan sau A0t qUY NAO........eeviiiiiiiiiieiieeee e
44. Lé Bio Viét, Nguyén Tién Diing, Vii Pinh Hoan, Nguyén Pinh Dwong, Trirong Viin Thuén:
Nghién ctru tmg dung bd diéu khién PID vao hé thdng treo ban tich cuc nham nang cao do
EIM AIU CUA O 0. ieieeeiiiiee ettt ettt e e e e e et e e et e e e e s e e st at et eeeeeeessssaaaaeeeeesesssssaaaaseeeas
45. Nguyén Vin Quang, Pham Son Minh, Quach Vin Thiém, Nguyén Vin Mang: Nghién
ctru qua trinh bién dang tao 16 trén than éng hinh tru phuc vu lién két han 6ng r& nhanh...........
46. Trén Nhut Quang, Hé Xuin Thanh, Nguyén Ha, Lé Thanh Tung: Thyc nghiém ché
tao mau lién két hai 16p vat liéu bang phuong phap €p ¢ nhiét d0 cao.........ccoovviviiicininiin,
47. Vy Ling Thién Phudéc, Nguyén Tién Diing, Trin Thanh Thuéng, Nguyén Tra Kim Quyén:

Nghién ctru ché tao mé hinh giai nhiét dang 16p cho long khudn voi san pham dang 16m.....
48. Nguyén Tén Pat, Tran Thanh Lam, Huynh Nguyén Hoang, Lé Thanh Tung: Thyc
nghiém do nhiét do 10ong Khuon dang Phang.............coeweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
49. Nguyén Sy Huy, Nguyen Phan Anh, Huynh Quang Duy, Phan Thanh Nhan: Anh
huong cia cac thong s6 dén kich thudc duong NAN...........co.oveveeeeeeeeeeeeeeeeeeeeee e
50. Nguyén Hoang Vii, Nguyén Phan Anh, Phan Thanh Nhan, Vii Quang Huy: Nghién
ctru anh hudng cta thong sb chin dén ban kinh cong cia dng............oveveveeeeeeeeeeeeeeeen.
51. Tran Quang Vinh, Nguyén Ha, L& Thanh Tung, Phan Thanh Nhan: Ché tao cic mau
thir 46 bén udn bang phurong Phap hAN TIG.........ouweeeeeeeeeeeee e
52. Nguyén Thuy Diém Quyén, Tran Thanh Thuwéng, Vii Quang Huy, D3 Vin Dai: Ché
tao tAm khudn bang phuong phap tao hinh theo 10P........c.vev e
53. Nguyén Viin Hoang Long, Nguyen Khic Nhan, P Vin Hién, Au Thi Kim Loan:

Thir nghiém module giit va chAn ng Kim 108i..........ovovevieeeeeeeeeeeeeeeee oo,
54. Pham Pirc Toan, Nguyén Ha, Huynh Quang Duy, Nguyén Vin Son: Nghién ciru du
doan tng sut kéo ctia K&t CAU dang [attiCe. ...........vveeeeeeeeeeeee e
55. Lé Vit Quang Huy, Ho Sy Hung, Nguyen Trong Hiéu, Nguyén Hai Hoan: Nghién
ctru thyc nghiém han thép tAM & Vi tr] AU M...eovieeeeeeeeee e
56. Nguyen Quoc Doan, Nguyen Lé Twong, P6 Vin Hién, Phan Thanh Nhan: Thuc
nghiém ché tao chi tiét dang tim bang phuong phap ChAn............oc.oveveveeeeeeeeeeeeeeeeeeeeen.
57. V6 Nguyén Anh Ta, Nguyén Vin Son, Hoang Trong Nghia, Ta Nguyén Minh Dirc:
Dy dodn dudng Cong (NG SUAL UOIL...........o.veeveeeeeeeeeeeeeeeeeeeee e eeeeesee e e e seese e eee e
58. Nguyén Vin Manh, Nguyén Tra Kim Quyén, Trin Thanh Lam, Nguyén Vin Son:
Nghién ctru thuc nghiém do bén udn cia lién két han thép tim dang dau mi............cc.coeee.ee....
59. Luu Anh Tung, Hoang Van Got, Do The Vinh, Vu Ngoc Pi, Hoang Anh Toan: MRR
optimization in Nano-MQL milling of hardened 90CrSi tool steel using CUO nanoparticles.....
60. Pham Si Hung, Nguyén Lé Twong, Huynh Quang Duy, Vii Quang Huy: Quy trinh
tao mau va thir nghiém d6 bén cho mau han lién két dang dAu mi.........oooveveeeeeeceeeeeeeeene.
61. Nguyén Duong Quang Huy, Ta Nguyén Minh Dirc, Huynh Quang Duy, Nguyen Vian Son

Nghién ciru tng dung phuong phap in 3D tir vat liéu 1ong trong ché tao chi tiét c6 két cau
4 EE Tl Y1 1o RS RRTRR
62. Nguyén Hiru Phuéc, Trwong Minh Tri, Nguyén Lé Twong, Nguyén Hai Hoan: Thiét
KE MOAUIE NAN TREP. ...ttt
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63. Tran Xuin Hoang, Nguyén Vin T, Nguyén Quang Sang, Ta Nguyén Minh Dirc:
Nghién ctru ché tao chi tiét chiu udn c6 dung két cau lattice..........oooveveeeeeeeeeeeeeeeeeeeeeen.
64. HO Minh Tri, Dwong Vin Linh, Nguyén Vin T, Tran Thanh Lam: Thuc nghiém
nhiét do ctia 10ng khudn 4m véi cac thong sé gia nhiét khac nhau.............coeveveeveveeeeeeeenne.
65. Lé Pirc Thing, Trin Thanh Thuéng, Tran Thanh Lam, Nguyén Quang Sang: Thuc
nghiém do phan b nhiét d6 ctia 1ong khudn phun ép WA, .........v.veeveeeeeeeeeeeeeeeee e,
66. Huynh Van An, Tran Thé San, P6 Vin Hién, Nguyén Tra Kim Quyén: Phan b6 nhiét
dd cua long khuon duong véi cac thong sé gia nhiét kKhac nhau.............occoeovevveeeveeevereerenenn.
67. Nguyen Thi Thay Ngoc, Dinh Thi Xuén, Ngd Chi Trung: Dic trung xodn va kéo dut
ctia mot s6 mau chi may thong dung trén thi truomg Viet Nam...........cccoevveeeieeeeeieeeeeeene,
68. TS. Pham Thanh Nhut: Thuc nghiém khao sat anh huong cua két cau vach dén ton that
nhiét cia ham bao quan 1anh trén tAU CA VO Z0......ovveeveeeeeeeee oo
69. Nguyén Thi Bich Hau, P§ Pirc Thanh: Nghién ctru sir dung hé théng diéu khién phu
tai bang song dé diéu chinh dung luong bu phan tan ludi trung ap 35kV nham giam ton that
GIEN MANG....ee ettt e et e e et e e et e e st e e e steeesaeeessseeensaeeansaeeanseeeasseeensseeenseeennns
70. P§ Thi Kim Lién, Nguyén Duy Chién: Tich hop phuong phap Entropy va phuong
phap RAM (phuong phap danh gia gdc) dé t6i wu da muc tiéu qua trinh mai thep SKDI11...

71. Tran Pirc Toan: Nghién ctru xay du:ng phuong phap b sung luong bu do bién dang dan
héi cho thuat toan xac dinh lwong bu sai s6 vi tri ctia vit me — dal (4162 o) PO
72. Tran Lam: Nghién ctru cong nghé sira chita ddu chdt ndi canh tuabin hoi nudc thép
khong gi AISI 422SS bang cong nghé in 3D 18Ser DOt............oveeveeveeeeeeeeeeeeeeeeeeeeeeeeeeeen.
73. Nguyén Anh Tudn: M6 phong khe ho dau canh tuabin sir dung khoang 16m két hop gan.
74. PGS,TS. Phan Vin Hiéu: Thiét ké, ché tao mé hinh méy ép banh trung thu sir dung vi
diéu Khien Arduino NANO..........c.co.ovvveiveeeeeeeeeseesesseseseeeeeeeseeeeessesses e sses s seeseesesseeseneens
75. Tran Trong Tudn, Nguyén Hoang Vii, Vit Ngoc Khiém: Thyuc nghiém danh gia anh
hudng cia ty 16 tuan hoan khi thai (%EGR) dén céc chi tiéu kinh té, nang luong, méi truong
cua dong co diesel Hyundai DACB 2.5 TCI-A......ooioiiiieeeeeeeeeeeee ettt
76. Nguyén Vii Cuong, Pham Minh Hiéu, P Pirc Thanh, Pham Thi Tuyét Thanh,
Ping Quoc Vwong: Tinh todn, md phong bién dang va luc tac dong 1én vo may bién ap
cong suit 16n bang phuong phap phan tlr hitt AN, ...........c.oveeveeeeeeeeeeeeeeeeeee e
77.PGS,TS. Phan Vin Hiéu: Nghién ctru anh huéng cua dién ap danh lira (U) dén d6 nham
bé mit khi xung thép C45 bang dién cuc Graphit trén may xung dinh hinh CNC (P26+E30)
— IMAXSEE . ... ettt ettt et e et e et e nt e e ae e teenae st enseeneenseenes
78. Tran Minh Thiy: M6 hinh héa dong hoc robot tac hop gia cong co Khi...........ccccoe.......
79. Nguyén Vin Thanh, Nguyén Hiru Loc: Ung dung phan tich phan tir hiru han dé truc
quan hoa truong tmg suat-bién dang nham tim bién phép nang cao d6 bén moi ctia chi tiét may
80. Vo Thanh Hoa, Nguyen Phan Thanh Hao, Nguyén Hiru Loc: Nghién ctru cac nhan
t6 anh huong dén do bén tlep xUc banh rang nhya st dung phuong phap Taguchi...................
81. Tran Vin Loi, Nguyén Hung Manh, Trian Xuin Nhi: Nghién ciru tng dung MPC-
LTI cho diéu khién chuyén 1an xe tu RANN.......c.o.oveiveieeeeeee e
82.N guyén Hung Manh: So sanh cac ciu hinh truyén luc O t6 Hybrid (HEV)........c..cc......
83. ThS. P Hiru Tuin, ThS Phung Cong Diing: Ung dung phan mém WorkingModel
phan tich dong luc hoc ctia cAu truc MOt AAML...........ov.eveeeeeeeeeeeeeeeeeeeee e
84. Hoang Minh Tuin: On dinh ctia vong dan hoi chiu tai trong thiy tinh.............ccccoee......
85. Trwong Viét Anh, Lé Thi Thai: Khao sat anh huong cua xam thuc trong khai thac van
hanh chan vit seri B béng phuong phap qUan SAt VA SOTL.........o..vvvveeeeeeeeeeeeeeeeeeee e,
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86. Bui Van Binh: Numerical buckling analysis of laminated composite wing-shaped plates
with box-type stiffeners under uniform COmMPIreSSION. .........ccvieevierieeriierieeieerie e
87. Bui Van Binh, Pham Hai Trinh: Free vibrational and buckling analysis of C-section
laminated COMPOSILE DEAM. ........cc.uieiiiiiieiieeie ettt ettt ettt e s te et e e b e eseeenseesee e
88. Le Xuan Thuy: Dynamic analysis of stiffened shallow shell on nonlinear elastic supports
subjected to blast 10adING........cccviiiiiiieiiieeee e e
89. Van-Thanh Ngo: Vibration analysis of a rotor system supported by nonlinear
hydrodynamic DEATINES.......c.ecevieiiieiiieitieeieeieeeite et eete et et eeveesteeeseesaeeeseesseeesseesaeesseenseans
90. Tran Quoc Hung, Hoang Van Got, Do The Vinh, Vu Ngoc Pi, Hoang Anh Toan:
Surface roughness modeling and parameter influence in Nano-MQL milling process..............
91. Truong Thi Thu Huong, Vu Trung Tuyen, Nguyen Thi Quoc Dung, Le Thi Phuong Thao:
Surface roughness optimization in EDM considering graphite electrode type using Gaussian
PTOCESS TEETESSION. ¢..eueteutieuteaitettete et esteeteette bt esbestte bt eabeeate bt eabesaee bt esbeebtenbeeatesaeenbeentesbeeseenee
92. Hung Quach, Nguyen Hong Linh, Le Ha An: Strain localization and fracture strain
path in a high-strength 7075 aluminum alloy...........ccocuiieiiiieiiieeieeee e
93. Vo Ngoc Anh Tuan, Nguyen Duc Nhan, Phan Xuan Vu Kha: Fabricate a soft robotic
actuator using FDM 3D PriNting.........ccoouieeiiieiiiiieeieeeiieeeiee et eeevee e eeaee e e
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NGHIEN CUU - TRAO DOI

NGHIEN CU'U SU DUNG HE THONG DIEU KHIEN PHU TAI BANG
SONG BE DIEU CHINH DUNG LUQNG BU PHAN TAN LUOI
TRUNG AP 35KV NHAM GIAM TON THAT PIEN NANG

RESEARCH ON USING RIPPLE CONTROL SYSTEM TO ADJUST DISTRIBUTED
COMPENSATION CAPACITY OF 35KV MEDIUM VOLTAGE GRID TO REDUCE
ELECTRICITY LOSS

Nguyén Thi Bich Hau*, P Pirc Thanh
Khoa Co - Bién, Truong Pai hoc Mo - Dia chét
*Email: hauhumgl23@gmail.com

TOM TAT

Qud trinh bir cong sudt phan khdng trong mang lwdi dién véi phwong phdp bii phan tan
mang lai hiéu qua 16t hon thay vi bu tdp trung tai mot vi tri. Hiéu qua 16i wu phu thugc vao viéc xac
dinh dung lwong b, vi tri dét hop Iy theo théng sé phu tdi thuc té ciia mang lwdi dién. Qud trinh
thu thdp dir liéu phu tai va thyc hién qua trinh diéu khién do’ng-cd't dung luwong bu co thé dwoc thuc
hién bang hé thong diéu khién phu tai bang séng (Ripple Control). Bai bdo nay sir dung thudt todn
diéu khién tinh todn dung heong bl theo sudt giam chi phi ton thit cong sudt va thoi gian thu hoi von
dau tw nham giam ton thdt trong mang ludi dién dén mirc toi thiéu. Ludi trung dp 35kV vimg Udng
Bi, Qudng Ninh dwoc khéo sat va kiém nghiém cho hiéu qua ciia qud trinh déng-cat dung hrong bi.

Tir khéa: Bi cong sudt phan khdng; Piéu khién bang song; Ludi trung dp; Ton that dién
nang.

ABSTRACT

The process of compensating reactive power in the power grid with the distributed
compensation method brings better efficiency than centralized compensation at one location. The
optimal efficiency depends on determining the compensation capacity and the appropriate location
according to the actual load parameters of the power grid. The process of collecting load data and
implementing the process of controlling the opening-closing of compensation capacity is executed
by the ripple control system (Ripple Control). This paper uses the control algorithm to calculate
the optimal compensation capacity according to the power cost reduction rate and the investment
recovery time to minimize losses in the power grid. The 35kV medium-voltage grid in Uong Bi,
Quang Ninh, is surveyed and tested for the efficiency of the closing-opening of compensation

capacity.

Keywords: Reactive power compensation, Ripple control; Medium voltage grid; Power
loss.
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1. PAT VAN PE

Van d& sir dung hiéu qua va tiét kiém
nang lugng hién nay dang dugc quan tdm khi
ma cac ngudn ning luong so cAp ngay cang can
kiét. Theo chuong trinh quan 1y nhu cau dién
(Demand Side Management - DSM) diéu khién
phu tai truc tiép sao cho hiéu qua va kinh té,
pht hop v6i kha ning cung cip cua ngudn dién
ludn 12 mot giai phap duoc uu tién hang dau.

Ung dung cua hé thong diéu khién phu
tai bang séng (Ripple Control - RC) [2] trong
viée tiét kiém nang lugng ddi voi cac hé thong
nhu diéu khién linh hoat hé thong chiéu sang
cong cong, diéu khién gia dién cho cong to
nhiéu gia, hé thong thu thap dir liéu va diéu
khién giam sat tir xa (SCADA), str dung kénh
truyén thong tin RC dé diéu khién dong - cit
cac phu tai dién tir trung tim diéu khién... Qua
trinh nghién ctru vé 1y thuyét va phan tich kha
ning ng dung cua cong nghé diéu khién phy
tai bang song chua dugc xem xét day du, dic
biét 1a 4p dung diéu chinh nhu cau tiéu thu dién
ctia phy tai DSM dé dong-cat dung luong bu
nham giam ton that nang lugng trong ludi trung
ap.

Bai toan bu cong suit phan khang la
giai phap pho bién dé giam ton that dién ning
va dam bao chat luong dién 4p trong mang luéi
dién [1], [4], [5], [6], [8], [9]. Hi€u qua bu phuy
thudc vao tham sd ctia mang, dung luong bu va
vi tri dat cua thiét bi bu [4], [5]. Thong sb cua tai
thay ddi lién tyc theo thoi gian trong ngay, nén
viéc dat bu voi dung lwong bu ¢ dinh khong
mang lai hi€u qua cao [6]. Do do, viéc thu thap
s0 liéu phu tai thoi gian thyc va tinh toan lai vi
tri bu hop 1y 1a mot yéu cau cip thiét. Qua trinh
nay c6 thé duoc sir dung hé théng didu khién
phu tai bang song (Ripple Control - RC).

So d6 nguyén 1y ng dung hé thong
diéu khién phu tai bang séng trén duong day
trung 4p dugc dua ra trén Hinh 1. Trong do,
hé théng thong tin tai ba (Power Line Carrier
- PLC) st dung séng cao tan mang thong tin
diéu khién (RC) xép chdng véi dang séng dién
ap trén duong day tai dién [2]. Phia tram bién
ap phan phoi (35kV/0,4kV) nhdn tin higu diéu
khién tir tram bién ap trung gian (TBATG) thuc
hién chirc nang dong-cit dung luong bu dé dat
dugc toi thiéu hda mirc ton that cong suat (ton
that dién niang) trén mang ludi dién.

TBATG

| Trung ap 35kV | Ha ap

Q0D S e B < @ Phuy tai
RC
-- «--] Maybiénép
May phét May thu phan phdi (dong/cét)
tin hiéu tin hiéu 0,4 kv

Qv

Hinh 1. So do nguyén Iy hé thong diéu khién phu
tai bang song RC

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Bai toan bui cong suit phin khang

Qua trinh bu cong suit phan khang
duogc thuc hién phan tan tai cac vi tri khac nhau
trong mang ludi dién. Nguyén tic bu:

05P _ O(AR~AP)
00, 00,

VG6i AP, AP, - Tén that cong suit trong
ludi dién trude va sau khi bu, tu do tinh ra dung
lugng bu Q,(t). Khi thong s6 phu tai cua ludi
thay doi theo thoi gian trong ngay, tri sb dung
luong bu can phai thay d6i twong ung dé dat
hiéu qua bu cao nhét [6].

=0

Véi so db tinh toan cho mang luéi dién
hinh tia nhu trén Hinh 2, két qua bu t6i uu véi
dung lugng bu tai nut j dugc xac dinh theo cong
thirc nhu sau:
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Z RiQi

ieD
Trong do: R la tri sO dlen trd cua cac day
dan trén duong di (D) tir ngudn dén nut bu j [7].

2.2. Xac dinh vi tri, dung lweng bu téi wu
theo suat giam chi phi ton that va thoi gian
thu hoi von dau tu

Khi thuc hién bu cong sut phan khang,
suat giam chi phi ton that cta thiét bi bu B 1a
loi nhuan thu duoc do giam ton that khi bu 1
don vi cong suat phan khing: f=0AC/dAQ,
, déng/kVar.ném [3]. V&i ham loi nhuan: AC =
g.1.8P, v6i g - Gia ban dién, T - Thoi gian tén
that cong suit 16n nhat, 8P - Do giam ton that
cong suit do dit thiét bi bu [3]. Thoi gian thu
hdi von T, can thiét ciia thiét bi bu dat tai nit j
dugc xac dinh theo cong thure sau:

| Z Sit) 1 Z Sat) 2 Zs Sqt) 3

Ps(t)+Qs(t)

Hinh 2. So'd6 hinh tia c6 bi cong sudt phan khng O,

Vi k, - Suit vbn dau tu cho mot don vi
cong suét bu dat thém (dong/kVAr) [3].

Nhan thay, hiéu qua cuia luong cong suat
bu dat thém sé giam dan dén 0 tai mot gia tri Q,
= Qbma khi bu 16n hon tri s6 ndy khong nhimng
ton that khong glam ma con bi tang thém (B <0).
Khi bu tai nhiéu nat thi hiéu qua bu tai cac nuat
khac bi giam di va hiéu qua bu tong thé chi nhan
dugc trong mot pham vi nhit dinh [3]. Do do,
trude hét can xac dinh hiéu qua bu cho tit ca cac
nat va tim ra vi tri nat c¢6 hiéu qua bu cao nhét.

Tinh toan dung lugng bu theo néc tai cac vi tri
¢6 hi¢u qua bu cao nhat cho dén khi thoi gian thu
hoi von bang thoi gian dinh mirc.

So d6 thuat toan tinh toan dung luong bu
cho cac niit dam béao thoi gian thu hdi von dau
tu nho hon mot thoi han quy dinh dugc dua ra
trén Hinh 3. Trong do can x4c dinh nat k ¢6 hiéu
qua bu cao nhit (16n nhét) va nut s co thoi gian
thu hdi vén T, lon nhit (kém hiéu qua nhat)
[3]. Tién hanh tang thém dung lugng bu cho nut
k (nat hiéu qua bu cao nhit) mot luong AQ va
quay lai thyc hién bude 1 cho dén khi T,

Vao s lidu
v

hdm :

Tinh:
B; =0AC/0AQ,,
T, =—9 A
WA 2AQ, Thay doi
+ Oy =0y + A0,

B =max(p, ),- 4

Hinh 3. So do thudt todn tinh todn dung hrong bii
161 vu

3. POI TUQNG NGHIEN CUU VA KET
QUA NGHIEN CcUU

3.1. Péi twong nghién ciru

So d6 nghién ctru tinh toan bu ludi trung
ap 35kV vung Udng Bi, Quang Ninh cho trén
Hinh 4. Thong sé vé cac may bién ap va duong
day duoc cho trong Bang 1 va Bang 2 tuong
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tmg. S6 lidu vé phu tai phia ha ap P(t), Q(t)
duoc thu thap theo thoi gian thyc st dung hé How 1 sk

AC95 AC95 PVCM 3x120 AC95 6
thong diéu khién phu tai bang song (RC) trén 1 FC?J: é é - Tsé
duong day tai dién trung dp 35kV [2]. Qua trinh - o
diéu chinh dung lugng b}‘J. tai cac r}ﬁt té,i ha ap P;"' ";*“;Tm PV:'M'QN ‘“mM— P Qg ;Q "“v:":;":mgm
theo thuat toan ¢ trén nham giam ton that cong .

Suat trong mang ludi dién trung ap. Hinh 4. So do nguyén ly luoi trung ap 35kV

Bang 1. Théng so vé mdy bién ap

TT MBA U, ,kV|S, ,kVA | U,kV U, ,kV | U _.% |P kKW P _,kW| I,%
1 | Tram 110kV 110 10000 115 35 10,5 60 14 0,9
2 | Quang Trung 11 35 250 35 04 4,5 4.1 0,68 7.5
3 | VP M6 Nam Mau 35 250 35 0,4 4,5 4,1 0,68 7,5
4 | Quang Trung 17 35 250 35 0,4 4.5 4.1 0,68 7,5
5 | VP Hoa chit mo 35 100 35 0,4 6,5 2,4 0,9 8,0

Bdng 2. Théng sé vé duong diy
STT Niit ddu Niit cudi Loai diy L (km) R, Vkm | X,Q/km
1 2 3 AC95 0,63 0,31 0,384
2 2 4 AC95 0,768 0,31 0,384
PVCM
3 4 5 3x120 0,15 0,153 0,12
4 5 6 AC95 0,432 0,31 0,384

3.2. Xac dinh vj tri va dung lwgng bu hep ly

Ung dung hé thong diéu khién phu tai bang song thu thap sb liéu cong suat tai phia ha ap
P1(t) Qi(t). Thong s phu tai thay ddi theo thoi gian gla dinh nhu trong Bang 3. Dua trén thong s6
so do nghlen cuu, thuc hién mo phong va tinh toan téi vu dung lu0’ng bu theo thudt toan néu & trén
sir dung phan mém mo phong CONUS [3] theo sudt giam chi phi ton that va thoi gian thu hdi von
khi dat thiét bi bu.

Bdng 3. Bang thong sé phu tdi gia dinh theo thoi gian

TT % Smax MBAT1 MBA T2 MBA T3 MBA T4
PO [ Q0 | PO | Qo | Po | QW | PO | QW

Oh - 8h 30 36 42 45 54 30 36 18 24

8h - 16h 70 84 98 105 126 70 84 42 56

16h - 20h 100 120 140 150 180 100 120 60 80

20h - 24h 70 84 98 105 126 70 84 42 56

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 329, thang 6 nim 2025 SR
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

Céc thong s6 kinh té bu t6i wu: Gia ban
dién binh quan 1a 2100 d/kWh; thoi gian ton
thit cong suat 16n nhat 1a 4000h; gia thiét bi
bu cép 0,4kV 1a 500 nghin dong/kVAr; dung
luong dat bu la 50kVAr; dinh muc thoi gian thu
hdi 14 5 nam. Cac phu tai tiéu thu dugc xem xét
tai thoi diém co gia tri cuc dai (tai 100% cong
suat 16n nhat). Két qua phan tich hiéu qua bu
bang phan mém CONUS [3] nhu sau:

PHAN TICH HIEU QUA BU
sk ok o sk s s sk s sk s ke sk sk sk skokosk
Nut Suat giam CP ton that Thpi gian thu
(ng.dong/kVar.nam)  hoi von (nam)
7 0.0 -
8 168.0 0.00
9 1176.0 0.00
10 1176.0 0.00

Tir két qua phan tich hiéu qua bu nhan
thdy 1a nat 9 va niit 10 ¢6 hiéu quéa bu cao nhit
(sudt giam chi phi ton that I6n nhat, 1176 nghin
ddng/kVAr.nim) nén tién hanh tinh toan dung
lwong bu tdi wu tai hai vi tri nay. Két qua tinh
toan dung luong bu nhu sau:

KET QUA TINH DUNG LUONG BU

sk ok s sk sfe sk sk sk ok s ke s sk sk skoskosk

Suat von Von

Nut alglzﬁ ¢ Qbu dau tu dau tu
(kV) (MVar)  (ng.d/ tong
kVar) (tr.d)
9 0.40 0.500 500.0 25.0
10 0.40 0.000 500.0 0.0

* Tong dung luong bu toan luoi: 0.050 MVar

* Ton that cong suat truoc bu: 0.027 MWh
* Ton that cong suat sau bu: 0.025 MWh
* Thoi gian ton that CS: 4000 h
* Ton that dien nang giam: 8.000 MWh/nam
* Gia ban dien binh quan: 2100 d/kWh
* Tong von dau tu: 25.000 tr.dong
* Thoi gian thu hoi von: 1.49 nam

Nhan thay dung luong bu tong 50kVAr
¢6 hiéu qua bu t6t nht 13 toan bo dit tai vi tri
nat 9 véi S0kVAr va dung lugong bu cho nit 10
1a 0kVAr. Khi d6 cac chi tiéu kinh té - k¥ thuat
nhu sau: ton thit cong sudt trong ludi giam
2MWh, ton that dién ning giam 8000MWh/
nam, téng von dau tu cho viéc bu tai nat 9 1a
25 triéu ddng, thoi gian thu hdi vn dau tu can
thiét theo tinh toan 1a can 1,49 nam.

Trong qua trinh van hanh, cong suit tai
tai vi tri cac nat thay doi theo thoi gian (Oh -
24h) véi muec tai gia dinh 1a 30%, 70%, 100%
cong suét cuc dai (Bang 3). Mic du di xac dinh
dugc vi tri nat ¢6 hiéu qua bu cao nhét theo suét
giam chi phi ton that cta thiét bi bu 1a ntt 9, can
phai tinh todn dugc dung luong bu hop ly khi
tai bién dong. Di v6i so dd nghién ciru, tién
hanh bu tai nut 9 véi dung lugng bu theo ting
nic bu 1a 0, 10, 20, 30, 40, 50k VAr; két qua tén
thit cong suat trong ludi duoc tong hop trong
bang sau:

Bdng 4. Ton thit cong sudt phu thudc tai

Ton thit cong suat, kKW
Q,y» KVAr —
Tai30% | Tai70% | Tai 100%
0 17 22 27
10 18 23 33
20 18 15 27
30 12 22 27
40 18 21 27
50 18 21 20

Qua bang két qua tinh ton that cong suat
nhan thay: khi phy tai lam viéc voi ty 18 30%,
70%, 100% tai cuc dai thi ton that cong suét cuc
tiéu & mirc bu Qb9 = 30kVAr, 15kVAr, 20kVAr
twong tmg. T biéu thirc tinh ton that dién
ning, ta xac dinh ton that dién niang trudc khi
bl A4 =17*8+22%8+27*4+22%4 =508
(kWh/ngay) va ton that dién ning sau khi bu:
AA=12%8+15%8+20*4+15%4 =356 (kWh/ngay).
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Chénh léch ton that dién ning sau khi dat thiét
bi bu: 64 =A4 - A4, =508—-356 =152 (kWh/
ngay).

Nhu vy, sau khi bu cong suét tac dung
theo dang bac thang thi ta giam dugc dang ké
tdn that cong suét va ton that dién nang, vi du
v6i so do nghién ciru giam ton that dién ning
duoc 152 kWh/ngay, giam gan 30% so véi khi
khong tién hanh dit bu. Déi vai so dd ludi dién
trung 4ap nghién ctru, khi chi dat bu tai vi tri
phuong Quang Trung 17 (nit s6 9 trén Hinh 4)
thi cong suat dat cua thiét bi bu dé dat dugc tén
that cong suat trong ludi nho nhét nhu sau:

+ Ttr Oh dén 8h, thiét bj bu van hanh &
nac Q,= 30k VAr. , 7

+ Tu 8h dén 16h, tai tang 1én, chuyén
thiét bi bu van hanh ¢ nac Q, = 20k VAr. v

+ Tur 16h dén 20h, tai tang Ién chuyén
van hanh thiét bj ba 6 nac Q, = 50kVAr.

+ Tu 20h dén 24h, tai gidm di, can
chuyén néc bu véi Q, = 20k VAr.

3.3. Cai dit diéu khién tdi wu bing hé thong
Ripple Control

Céc bude thyuc hién diéu khién d(’)ng—cét
dung luong bu tai cac nut tai ha ap st dung hé
thong diéu khién phu tai bang song nham giam
t6n that dién nang trong ludi trung ap nhu sau:

B1: Thu thap thong tin vé cong suat tai
ha ap theo thoi gian thyc té [2].

B2: Xéc dinh vi tri ¢6 hi¢u qua bu cao
nhét va dung lugng bu téi wu bang thuat toan &
trén sir dung phan mém CONUS [3].

B3: Diéu chinh dung lugng bu theo thoi
gian str dung hé thong RC.

B4: Lap lai quy trinh trén cho céc
khoang tho1i gian trong ngay (0Oh-24h).

4. KET LUAN

Bai bao da tap trung nghién ctru bai toan
tim vi tri va dung lugng bu tdt nhat cua thiét bi
bu trong ludi trung ap. Chi tiéu suat giam chi
phi ton that va thoi gian thu hoi von dau tu duoc
xac dinh dé danh gia hiéu qua bu cong sudt phan
khang. Khi thu thap dugc sb lidu cau triic cac
phan tr cia mang ludi dién, phy tai bién thién
theo thoi gian thyc s€ xac dinh duoc dung luong
bu hop 1y nhat. Qua nhitng két qua tich cuc mang
lai dugc trich xuat tr mo hinh nghién ctru, kién
nghi tmg dung hé théng diéu khién phu tai bang
song RC dé dong cat dung lugng bu nhim giam
ton that dién ning trong ludi trung ap. <
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